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FOREWORD This Indian Standard (Part 17) (Second Revision) was adopted by the Bureau of Indian Standards, ~er the draft finalized.by the Methods of Chemical Analysis of Ferrous Metals Sectional Commitlee had been approved by the Metallurgical Engineering Division Council. IS 228, which was first published in 1952 and subsequently revised in 1959, covered the chemical analysis of plain carbon and low alloy steels, along with pig iron and cast iron. It was revised again to make it comprehensive in respect of steel analysis and to exclude pig iron and cast iron which were being covered in separate standards. In this revision the standard has been split up in several parts. This part covers the method for determination of nitrogen. The other parts of thk series -.
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Methods for chemical analysis of steels. Determination of carbon by volumetric method (for carbon 0.05 to 2.50 percent) Determination of manganese in plain chbon and low alloy steels by arsenite method Determination of phosphorus by alkdlmetric method Determination of total carbon by gravimetric method (for carbon greater than or equal to 0.1 percent) Determination of nickel by dimethyl glyoxime (gravimetric) method (for nickel greater than or eqwd to 0.1 percent) Determination of chromium by persulphate oxidation method (for chromium greater than or equal to 0.1 perrcent) Determination of molybdenum by benzoinoxime method (for molybdenum greater than or equal to 1 percent) Determination of silicon by the gravimetric method (for silicon 0.05 to 5.00 percent) Determination of sulphur in plain carbon steels by evolution method (for sulphur 0.01 to 0.25 percent) Determination of molybdenum by thbcyanate (photometric) method in low and high alloy steels (for molybdenum 0.01 to 1.5 percent) Determination of silicoh by photometric method in carbon steels and low alloy steels (for silicon 0.01 to 0.05 percent) Determination of manganese by periodate spectrophotometric method in low and high alloy steels (for manganese 0.01 to 2.0 percent) Determination of arsenia Determination of carbon by thermal conductivity method (for copper 0.005 to 2.000 percent) Determination of copper by thiosulphate idlde method (for copper 0.05 to 5 percent) Determination of tungsten by spectrophotometric method (for tungsten 0.1 to 2 percent) Determination of oxygen by instrumental method

In this revision `Distribution Method' for determination of nitrogen in steel has been replaced by `Therrmd Conductivity Method'. The reproduci~lli~ of the method has been incorporated on the basis of interlaboratory testing. This method is used for determining nitrogen with commercially available nitrogen analyzers, which can Cout sequence of operators automatically and measured nitrogen by thermal conductivity difference. The range of nitrogen as mentioned in the scope can be vari~ by r~ucing tie sample mass or by diluting the solution further. For the purpose of deciding whethera particular rquimment of MS standard is complied with, the final value, observed or calculati, expressing the result of a test or analysis, shall be roundti off in accordance with IS 2:1960 `Rules for rounding off numerical values (revised'. me number of significant places retained in the rounded off value should be the same as that of the specified value in thk standard.
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5.2.4 Helium Purity 99.995 percent minimum. 5.2.5 Graphite Crucible Cmcible should be manufactured from pure graphite, dimensions to suit type of analyzer being used. The crucible must be degased before use. 5.2.6 Stana2zrd Sample Standards of steels of known nitrogen content to calibrate the instrument (may be available with the instrument). 5.2.7 Nitrogen Purity 99.95 percent minimum used for gas dosing calibration. 5.3 Analyzem
Full details of analyzer, sequence of operations, furnace control, and measuring electronics are typical of individual models and may be referred to the manufacturer's manuals. The analyzer mainly consists of carier gas system with gas manifolds. Furnace-fusion assembly with catalyst furnace and electronic measuring system with thermal conductivity cell as given in Fig. 1.

1 SCOPE This standard (Part 17) covers the determination of nitrogen in the range up to 0.04 percent in steels.
NOTE -- The range of nitrogen maybe varied by changing the sample weight.

2 REFERENCE
revision)' IS 1070:1992 `Reagent grade water (third is a necessary adjunct to this standard,

3 SAMPLING The sample shall be drawn and prepared in accordance with the relevant Indian Standard. 4 QUALITY OF REAGENTS Unless specified otherwise, analytical grade reagents and reagent grade water (see IS 1070) shall be employed for the test. 5 DETERMINATION OF NITROGEN THERMAL CONDUCTIVITY METHOD 5.1 Outline of the Methad
The nitrogen in steel is converted to molecular nitrogen by inert gas fusion at temperatures above 2 Ooo"c.

BY

Nitrogen in a carrier gas of helium is separated from other gases such as hydrogen and oxygen and is measured by change in thermal conductivity. 5.2 Reagents 5.2.1 Ascarite
Asbestos impregnated with sodium hydroxide for

5.4 Procedure 5.4.1 Calibration
5.4.1.1 Set up the analyzer as per the instructions of the manufacturer. After 2 houfi of stabilization of the system and thermal conductivity cell, check for all instrument parameters.

carbon dioxide absorption. 5.2.2 Anhydrome Anhydrous magnesium perchlorate for moisture absorption. 5.2.3 Copper Oxide Copper oxide impregnated with rare earth used as catalyst for conversion to carbon monoxide to carbon dioxide and hydrogen to water. 1

5.4.1.2 Outgas the crucible as per the instruction manual and run 3 or 4 blank determinations. Note the blank readings, and compensate for the same manually or by automatic setting. (Some analyzes are equipped with gas dosing calibration with pure nitrogen, to set up the apparatus.) 5.4.1.3 Run calibration standards of steel with different nitrogen percentage (as per the operating procedure given by the manufacturer's manual) adjust

IS 228( Part 17 ) :1998 the output signal from measuring electronics to get the nitrogen value within k 5 ppm of the certified value. 5.4.1.4 If the instrument is not of direct reading type the average reading of individual standards, minus blank reading can be plotted against their nitrogen content to prepare the calibration curve. 5.4.2 Blank Carry out a blank determination and apply correction if any. 5.4.3 Analysis of Sample
5.4.3.1 Weigh accurately 0.1 to 1.0 g of sample

depending on the nitrogen content. 5.4.3.2 Introduce the sample into the outgassed crucible and carry out fusion and measurement exactly as per instructions. Read out percentage nitrogen after weight compensation from direct reading or from the calibration curve. 6 REPRODUC~L~Y * 5 ppm at 100 ppm level.

A --
A -- Helium supply / -- Sample

J

holding chamber

B -- Pressure regulator c -- Heated copper D -- Sodium hydroxide impregnated clay E -- Magnesium perchlorate F -- FICIWcontrol G -- Flow manifold H -- Optional gas closer Manifold Porling Crucible Degee Flow

J -- Electrode furnace K -- Dust filter
L -- Heated rare earth copper oxide M -- Magnesium perehlorate Silica column N-- o -- Thermal conductive detector/readouf P -- Flow rotameter lto4 5t02 { 3t06 lto6 5t04 { 3end20ff

Fusion Flow

FIG. 1 NITROGENK3XYGEN METHOD -- A FLOWDIAGRAM
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